Articles you may be interested in Electric conductivities of 1:1 electrolytes in liquid methanol along the liquid-vapor coexistence curve up to the critical temperature. I. NaCl, KCl, and CsCl solutions
I. INTRODUCTION
A calculation of the equation of state of NaCl 1 (this paper will be referred to as DDI), which was estimated to be accurate to 2% below 150 kbar and 1500 DC, has proven to be very useful as a pressure indicator. Recent measurements, intended as fixedpoint calibrations, 2,3 coupled with x-ray measurements of these calibrants vs NaCl compression 4 ,5 have born out the usefulness of the theory but indicate that the original calculation is about 3% low. Since the original equation-of-state calculations were completed, several accurate measurements the same technique as a check on the validity of the theory. These materials were chosen because one could then calculate the electron affinity for CI and compare with experiment for another check on the consistency of the approach. CsCl is also interesting in that it is arranged in a different crystal structure from NaCI and has a greatly different ratio of cation to anion radii which is important in the second-nearest-neighbor repulsion terms. It is also a material that remains in a single phase to very high pressures.
PROCEDURE
of the adiabatic bulk modulus of NaCl at atmospheric pressure have been reported, 6-9 which differ appreciably from the value used in DDI. Since the bulk modulus is one of the important input parameters in this semiempirical calculation, it was felt that it would be worthwhile repeating the calculation using the more accurate input. 10 In addition the equations of state for KCl and CsCl were calculated by exactly
The calculation was carried out in the same manner as in DDI with one minor modification. We improved the method for determining the variation of the Griineisen parameter y with volume and assumed a volume dependence of the form Rev. 92, 890 (1953) ; J. Pirenne and E. Kartheuser, Physica 30, 2005 (1964) . 
Equation (5) in DOl must be rewritten in a more general manner to include the CsCl-type lattice, as well as the NaCl type. Thus, we have
All the quantities in this equation are defined in DOl except for {j which is the ratio of the next-nearestneighbor distance to the nearest-neighbor distance, Q is the number of nearest and Q' is the number of 
RESULTS
The calculated pressure in kbars as a function of compression and temperature is given in Tables IT  and III for NaCl and CsCl, respectively. The selected values are spaced such as to allow linear interpolation to an accuracy better than 0.01 kbar below 100 kbar, 0.03 kbar below 150 kbar, and 0.07 kbar at higher pressures. Figure 1 compares the various contributions to the pressure along the room-temperature isotherm, while Figs. 2(a) and 2(b) show the calculated and experimental linear thermal expansion and adiabatic bulk modulus vs temperature at atmospheric pressure. It was from these curves that the value of A was selected. Differences between the calculated pressure and various experimental measurements 24 -29 are given along the room-temperature isotherm in Fig. 3 . Table IV compares the calculated pressure along the Hugoniot for NaCl to that determined by shock measurements. 29 It is noted that for all these materials the agreement is well within the experimental uncertainty except for the CsCI data of Perez-Albuerne and Drickamer. Table V compares the experimentally the pressure is still rather small compared to other contributions. Due to uncertainty in the input parameters, but not including any approximation inherent in the theory, the uncertainty of the calculated result is 1. 1% below 50 kbar, 1. 7% below 100 kbar, and 2.4% below 200 kbar. About % of this estimated error in the pressure calculation comes from the uncertainty in the volume dependence of the Gruneisen parameter. The uncertainty in the calculation is presently of the same order of magnitude as the attainable accuracy for measured pressures and so one cannot be guided from experiment as to how to improve on the present theory. Thompson 35 has objected to this theoretical approach by making the argument that the energy eigenvalue spectrum is not consistent with the form of the interatomic potential. This objection is correct but again, as far as P-V -T measurements are concerned, the kinetic-energy contribution to the pressure is small enough that only a rough approximation to this term yields an accurate equation of state. The vital concern for this type of a calculation is to have a good approximation to the interatomic potential, which is the failing with Thomson's "consistent" approach.
Both the NaCl and CsCl equations of state are in excellent agreement with dynamic measurements using shock techniques. For NaCl the agreement is a little better along the Hugoniot than for the isotherm determined by Fritz et al. 29 37 yields a value of 302 ± 9 kbar at the NaCl transition to the CsCl phase, compared to 307 ± 10 kbar determined by the MgO compression via the Murnaghan equation at that pOint.
The calculation for both NaCl and CsCl allows a direct experimental consistency check by simultaneously making x-ray measurements at high pressures on intimately mixed powders of NaCl and CsC!. Such a comparison has been made between NaCl and LiF. Both the experimental work 38 and the calculated equation of state for LiF are of such dubious nature that no definite conclusions can be drawn.
The accuracy of this theory is comparable to our present experimental capability so that it seems sufficient until more precise volume measurements can be made at high pressures. One advantage of using this approach to pressure calibration is that it is simple to convert experimental data to a new pressure scale when a more accurate scale is defined.
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